Roflumilast increases Clara cell secretory protein in cigarette smoke-exposed mice.
Decreased Clara cell secretory protein (CCSP) levels have been found in smokers and chronic obstructive pulmonary disease (COPD) patients, which may be related to the development of COPD. A phosphodiesterase-4 (PDE4) inhibitor, roflumilast, appears to have therapeutic value for COPD. However, its effect on CCSP in cigarette smoke (CS)-exposed lungs has not been investigated. AKR/J mice were treated as follows: air control, CS, roflumilast plus CS, and roflumilast. Mice underwent four weeks of air or CS exposure. Roflumilast was administrated at 5mg/kg via gavage once daily for the duration of the study. CCSP levels in bronchoalveolar lavage (BAL) fluid and ERK1/2 activation in lungs were examined. CS exposure tended to decrease CCSP levels in BAL fluid compared to air controls. Treatment with roflumilast significantly reversed CS-induced downward trend of CCSP in BAL fluid. Roflumilast significantly inhibited CS-induced upward trend of ERK1/2 activation in lungs, and the levels of activated ERK1/2 in lungs negatively correlated with CCSP levels of BAL fluid in CS, and CS plus roflumilast groups. Our results demonstrate that one of the therapeutic mechanisms of roflumilast is to reverse CS-induced downward trend in CCSP levels of BAL fluid, which may be mediated by down-regulating ERK1/2 activity.